Selective IgA deficiency is the most frequent primary immunodeficiency [1-3J, Clinical manifestations are heterogeneous, and vary from none at all lo associations with autoimmune disease, recurrent infections, and atopic disease [1] [2] [3] [4] , Familial occurrence of selective [gA deficiency with various patterns of inheritance has been reported [4. 5] , but most patients described represent sporadic cases.
Concomitant deficiencies of one or more IgG subclasses, IgD and/or IgE have been reported in IgA-deficient individuals [6] [7] [8] [9] [10] . Serum IgA levels are not constant, and even at levels below 0,5 mg/1 significant fluctuations were noted [II] , Several cases of transient IgA deficiency have been found in follow-up studies [4, 12] , However, most data on serum immunoglobulin levels in patients with selective IgA deficiency are derived from crosssectional studies in selected populations [1, [6] [7] [8] [9] [10] ,
In this study we report longitudinal immunoglobuiin levels in a group of 36 children during a median follow-up period of 5 years, subgrouping 'sporadic' and 'familial' cases.
PATIENTS AND METHODS
Patients. IgA deficiency was defined according to Hong & Ammann [2j: serum IgA level below 50 mg/1, normal serum IgG and IgM levels, and no or at most mild abnormalities of T-cell function. Diagnosis was only made after the age of one year, Sibsand parents of 25 children had normal serum IgA levels, and these children were designated as "sporadic' The remaining 11 children had a sib with selective IgA deficiency and are considered as "familial' cases. The clinical manifestations in our patients have been reported previously, and mainly consisted of mild respiratory traet infections [13] ,
The median age at diagnosis was 5,4 years (range 1 to 16), The median follow-up period was 5 years (range 2 to 10), Out-patient follow-up visits took place at least 2 3 times yearly, serum immunoglohulin levels were measured, and all patients were checked for development of anti-lgA antibodies. In 32 children seeretory IgA was measured in saliva once or twice.
Methods. Serum IgG and IgM levels were measured by a single radial immunodiffusion according to Van Munster(V al. [14] or by laser-nephelometry. All values were calibrated against WHO standard serum No. 67/ 97. Age-and se\-speeific reference values have been determined in an earlier study [ 15] . IgA levels in serum and saliva (and if present the amount of class-specilic anti-lgA antibodies) were measured by a titrationradioimmunoassay as described previously [16] . Saliva was collected from the parotid gland by parotid cup, in place for 15 min before stimulation during a 10-min period [7] . In healthy adults («= 13) the mean IgA level in saliva was 35 mg/1 (SD 10, range 15 
RESULTS

Serum immunoglobulius
IgA was detectable in very small amounts in serum of all patients except an 18-year-old girl who was the only patient with circulating classspeciftc anti-lgA antibodies. During the followup period IgA levels in 23 of our patients retiiained below 2 mg/1, Oneol'them initially had IgA levels around 50 mg/1 while she suffered from lymphadenitis. Within 2 months IgA levels declined to below 2 mg/l. Considerable fluctuations in serum IgA levels were found in 8 children, but all remained IgA deficient (Fig, I ), The relative elevations of serum IgA in these patients were not related to periods with an increased rate of infections. Associations between longitudinal serum IgA levels and longitudinal serum levels of IgG or IgM could not be established. In 5 children serum IgA levels rose above 50 mg/1, but none of them attained the lower range of age-specific reference values (Fig, 2) , Longitudinal IgD levels were below I lU/ml in 15 children, and 12 of them had serum IgA levels below 2 mg/1. IgD levels were above 1 I U/ml in 13 children, and 10 of them had serum IgA levels above 2 mg/1. The relationship observed between longitudinal serum IgA and IgD levels was statistically significant (Z^ -0,007, Fisher test) in the 'sporadic' group but not in the "familial" group (Table I )-There were no obvious differences in clinical manifestations between 'sporadic' and 'familial' patients [13] . The rate of infections was not associated with the height of the scrum IgD levels. Three patients developed undctectable IgD levels during follow-up. IgA levels in one of them were always below 2 mg/1. The other two patients initially developed IgA levels above 50 mg/l. Later on. coinciding with a drop in IgD levels to undetectable values, maturation of their IgA system seemed hampered (C,W, and D.F,, Fig. 2) , One of the 'familial' patients (PD , Fig, I ) demonstrated IgD deficiency during the entire follow-up period while IgA levels remained around 20 mg/l. In 7 children with variable IgA levels (above 2 mg/l) and in 3 children with serum IgA levels above 50 mg/l, IgD levels were above 1 lU/ml (Table I) , IgE levels below 5 lU/ml were found in 10 children (8 'sporadic' and 2 'familial'). In 5 of the "sporadic' patients serum IgE went below 5 IU/ml during follow-up. Eleven children (5 "sporadic' and 6 'familial') demonstrated high levels of IgE. There was no consistent association between height of scrum IgE and atopic complaints. Three "sporadic' patients had atopic complaints despite IgE levels below 5 IU/ml, and in two of them RAST tests for specific IgE (Phadiatop. Pharmacia Diagnostics, Woerden, The Netherlands) were positive. Six out of the 11 children with high IgE levels showed positive RAST tests for specific IgE. and 4 of them had atopic complaints.
Serum IgG levels were elevated significantly in both 'sporadic' and 'familial' patients, even at younger ages [13] . Longitudinal IgM levels were within or just above the normal range. Longitudinal IgG subclass levels were studied in 34 patients (Fig. 3) , The increase in serum IgG levels was not found to be due to elevated concentrations ofa specific IgG subclass. Particularly in the "familial" group, several patients demonstrated already (very) high IgG; levels at young ages (Fig. 3) . Concomitant lgG;-IgG4 deficiency was found in two boys both belonging to the 'sporadic' group. One was a mentally retarded child with ring chromosome 22 but no other complaints. The other boy had considerably lowered serum IgG levels. During follow-up his serum IgG and IgM levels further declined, and he was considered to be a case of late-onset hypogammaglobulinaemia [13] , In one patient IgG: levels were low at first, but increased during follow-up (Fig, 3) . His igGa levels were very high (above3g/l), Undetectable IgG4 levels alone were noted in 5 children (4 "sporadic' and 1 "familiar). The drawn line represents the Pi percentile for serum IgA levels of healthy Dutch school children obtained in an earlier study [15] .
IgA in saliva
Secretory IgA was measured once or twice in saliva o^ 32 children. If serum IgA levels were below 2 mg/l, saliva IgA levels were also below 2 tng/l in all patients. Saliva IgA measurements in children wilh longitudinal serutTi IgA levels above 2 mg/l are shown in Table IL In the children with serum IgA levels increasing above 50 mg/l (Fig.  2) , IgA was also detectable in saliva (Table II) . Age(years)
V\u. 3. Longitudinal course of IgG subclass levels in 32 children with selective IgA deficiency. Age-specific reference values (3rd percentile curve, expected value determined using regression analysis, and 97th percenlile curve) for IgG]. IgG; and igGi are according to Plebani et al. [17] . The right axis refers to the pereentage of the refcrenee serum.
considerable fluctuations in serum IgA concentrations even below a level of 0.5 mg IgA.i [11] . The fluctuations in serum IgA levels found in some of our patients were not related with ncous fluctuations in serums IgG or IgM levels. Studies on IgA heavy chain constant region genes (situated on chromosome 14) have revealed that there are no structural deletions in individuals infectious episodes and tbere were no simultawith selective IgA deficiency [19] . Tbe underlying " Patient Bab. (Fig. 1) was not tested for saliva IgA. -, 2nd sample not available.
cause of IgA deficiency generally Is considered to be a disturbanee in the regulation of B-celi differentiation to lgA-secrcting plasma cells [20] [21] [22] . Supposing that these regulatory disturbances are not constant in all patients, this could explain why in some patients fluctuating IgA levels can be found.
Five children developed serum IgA levels above 50 mg/1 and IgA was also delectable in saliva. During the available follow-up period none of them attained the tower range of agespeeific reference values for serum IgA. However, if serum IgA levels continue to rise, perhaps these patients will represent cases of transient IgA deficiency as reported previously [4. 12] . It should be noted that in our study maturation of the IgA system still occurred at relatively advanced ages. This is in contrast with results of Plebani et al. who found that IgA deficiency in children with IgA levels below 50 mg/1 is generally persistent [23] ,
In agreement with the elevation of longitudinal IgG levels in our patients [13] , longitudinal IgG subclass levels (including IgG:) in most of our patients, suffering from only relatively mild infections, were generally found to be rather high. Elevated IgG subclass levels in selective IgA deficiency have been described by Klemola [8] , but most of these patients were sufl'ering from active diseases (juvenile chronic arthritis and coeliac disease). One of our patients developed late on-set hypogammaglobulinaemia. Recently a common susceptibility gene located in the MHC class III region on chromosome 6 has been implicated for both selective IgA deficiency and common variable immunodeficiency, suggesting that these are related disorders [22, 24] ,
In the "sporadic' group but not in the 'familial' group, a statistically significant association between IgD deficiency and serum IgA levels below 2 mg/1, and between detectable serum IgD and scrum IgA levels above 2 mg/1, was found. Two children with serum IgA levels above 50 nig/1. who thus far did not fully mature to normal IgA levels, developed IgD deficiency in the same period. Concomitant IgD deficiency in individuals with IgA deficiency has been reported previously [7, 10] . In our patients no relation could be established between clinieal manifestations and tbe height of serum IgD levels. The role of IgD in the regulation of ihc immune response is not clear as yet. In a sequence of studies by Coico and co-workers an immunoaugmcnting effect of IgD in both primary and secondary responses has been described in the murine system [25] , Injection of myeloma-derived IgD caused an increase in the numbers of igAand IgG:-produeing spleen cells. It was shown thai theimmuno-augmentingeReetof IgD wasTcell-dependent [25] , T cells with receptors for IgD (T-delta ceils) involved in the humoral immune response have also been demonstrated in humans [26] , The relation between longitudinal IgA and IgD levels in our patients eould suggest an immunoregulatory role for IgD in the development of a mature IgA system. The difference observed in IgA and IgD levels between both groups support would then support a difference in the mechanism causing IgA defieiency in 'sporadic" and 'familial' patients. However. another explanation for the relation observed between IgA and IgD levels to be considered would be that both are influenced by a common meehanism regulating B-celi diflerentiation.
In conclusion, in a previous report we found that there were no obvious differences in clinical manitcstations between the 'sporadic' and 'familial" groups [13] , In the present study, apart from the statistically significant assoeiation observed between longitudinal serum IgA and IgD levels in the 'sporadic" group, no differences could be established in longitudinal immunoglobulin levels between 'sporadic' and 'familial" cases of selective IgA deficiency.
